1. Introduction
===============

After the performance of the first clinical pregnancy case of frozen-thawed embryo transfer (FET) in the 1980s,^\[[@R1]\]^ FET has become an important component of in vitro fertilization embryo transplantation (IVF-ET) technology together with fresh embryo transfer (ET). The risk of severe ovarian hyperstimulation syndrome (OHSS) is decreased when patients with high risk of OHSS receive natural cycle frozen embryo transfers.^\[[@R2]\]^ Since the remaining embryos are frozen and stored for future transplantation, the reduction in the number of fresh embryos transferred becomes more acceptable for reducing the possibility of multiple pregnancy.^\[[@R3],[@R4]\]^ FET is a better technology for patients with certain systemic diseases, cervical tension, stenosis, bleeding, poor endometrial development, or endometrial polyps. These patients are unable to accept embryo transfer. Freezing technology retains the opportunity to continue treatment for patients with certain unexpected social or psychological reasons and cannot accept fresh embryo transplantation. Freezing technology helps patients receiving egg donation treatment in some special cases, such as the lost coordination of cycle synchronization of the donor and acceptor, providing a screening time for the infectious or genetic disease of the donated embryo.^\[[@R5],[@R6]\]^ Freezing technology also retains the possibility of offspring for patients receiving chemotherapy or radiotherapy. Therefore, patients, for some reason, do not receive fresh embryo transfer and freeze all embryos for future transplants, known as elective frozen embryo transfer (eFET). At present, the main indications of eFET are: to prevent OHSS in patients with ovarian hyperresponsiveness; to accumulate embryos for patients with poor ovarian response; to provide preimplantation genetic diagnosis; the nonsynchronization of endometrium and embryo development. With the continuous development and improvement of technology and clinical experience, the success rate of "test-tube baby" has gradually increase in the world, and these 2 embryo transfer methods both have a good pregnancy rate.^\[[@R7],[@R8]\]^ However, the definition of success is not limited to pregnancy rate. The ultimate goal is to obtain live births. Compared with ET, many studies have found that FET can reduce the incidence of OHSS,^\[[@R2]\]^ low birth weight children, small for gestational age children, premature birth, low birth weight, premature delivery, placenta previa, placental abruption, antepartum hemorrhage, and perinatal death ^\[[@R9],[@R14]\]^ without reducing pregnancy and live birth rates. Shapiro et al^\[[@R15]\]^ proposed the implementation of nonselective freeze all embryo transplantation (freeze-all ET); that is, to freeze all embryos after in vitro fertilization, and not a "fresh embryo transfer."

Clinicians need to adjust their missionary methods, programs, and treatment-related decisions according to the demands and worries of patients. However, there is no large-scale research on the attitudes of patients in selecting an FET technology. This study first investigated these attitudes and its changes after dissemination in infertile patients in Beijing and the surrounding areas. Most patients preferred FET after receiving clinical pregnancy and complications related data, and thought that the clinical data shown by the doctors were more reliable.

2. Materials and methods
========================

This study was conducted in accordance with the declaration of Helsinki. This study was conducted with approval from the Ethics Committee of our hospital. Written informed consent was obtained from all participants.

2.1. Subjects
-------------

A total of 377 patients who received IVF-ET therapy at the Center for Reproductive Medicine, the People\'s Hospital of Peking University from March 6, 2015, to April 8, 2015, were enrolled into this study. All patients provided an informed consent prior to enrollment into this study and completed a questionnaire. Patients without access to receive IVF-ET were excluded from the study.

2.2. Questionnaire and statistics
---------------------------------

The tablet assisted questionnaire at the Center for Reproductive Medicine was used as an intercept interview point after focus group discussions. Awareness, acceptance, and attitude changes in degree of advantage after informing the patient about FET were qualitatively collected though focus group discussions, in order to establish a structured quantitative questionnaire design. The questionnaire comprises of 3 parts: the patient\'s background information, screening questionnaire, and the main questionnaire. SPSS 19.0 software was used for statistical analysis. Cluster analysis was used to classify and analyze the attitudes data.

3. Results
==========

3.1. Patients
-------------

The main components of the patients were: 25 to 44 years old, resides in the Beijing area, no children, and mainly middle socio-economic level. Approximately 78.2% of patients were female, whereas the remaining participants were male. As for education, junior college graduates accounted for 75.3%. Half of these patients had a monthly family income of 8000 yuan.

Approximately 89.1% of patients had a duration of infertility of \>2 years, whereas 36.6% of patients had a duration of infertility of \>5 years. In addition, 49.9% of these patients received IVF-ET therapy.

As for the cost of treatment, 56.2% of patients spent ≤50,000 yuan, 29.7% of patients spent 50,000 to 100,000 yuan, and 14.1% of patients spent \>100,000 yuan. Patients who planned to receive IVF-ET at the Center for Reproductive Medicine of the People\'s Hospital of Peking University accounted for 98.1%. The reason for this selection was mainly due to the doctor (good reputation of the doctor, 63.1%; the doctor is an expert and famous, 53.6%) and hospital (good reputation of the hospital, 51.7%).

As for the relevant experience aspects of IVF surgery, 60.7% of the patients were at their first attempt, 22% of patients failed in their first time and decided to make a second attempt, and 16.2% of patients had \>2 attempts and all attempts failed.

Among the 148 patients who received IVF surgery, ET patients accounted for 35.1%, frozen embryo transfer patients accounted for 33.1%, and patients who received both accounted for 27.7% (Table [1](#T1){ref-type="table"}).
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Characteristic of enrolled 377 patients.
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3.2. Awareness and access of FET in enrolled patients
-----------------------------------------------------

For the awareness and implementation of FET: 43.8% of the patients only heard about it, but never implemented it; 40.1% of the patients never heard about it; 16.2% of patients heard about it and implemented it.

Among the 226 patients who heard about FET, the main sources of information were doctors, patient\'s recommendations, and internet queries (35%, 35%, and 29.2%, respectively).

Among the 165 patients who only heard about it, but never implemented FET: 55.8% of these patients "only heard, but did not understand, and they could not judge which one was better"; 29.1% of these patients "heard about it, did not understand it, and felt that it was not as good as ET"; 15.2% of these patients "heard of the technology, and also had a better understanding of the relative benefits of FET."

Among the 61 patients who underwent FET before surgery: 42.6% of patients "only heard, but did not understand, and could not judge which one was better"; 19.7% of patients "heard of the technology, and had a better understanding of the relative benefits of FET"; 27.9% of patients "heard about it, did not understand it, and felt that it was not as good as ET"; 8.2% of patients "never heard of it." Approximately 83.6% of patients who underwent FET were not fit for fresh ET, and underwent FET following doctors' recommendations, whereas other patients were able to undergo fresh ET, but was convinced by doctors and other patients. The majority of the 61 patients underwent FET at Center for Reproductive Medicine, the People\'s Hospital of Peking University (93.4%). Among these patients, ∼75.4% of patients "had failed pregnancy or had biochemical pregnancy"; 9.8% of patients "had a successful pregnancy, but had still birth"; 6.6% of patients "had a successful pregnancy, but had spontaneous abortion"; 6.6% of patients "had a successful pregnancy and childbirth".

3.3. Attitude to FET in enrolled patients
-----------------------------------------

### 3.3.1. Grouping based on patient attitudes

According to patient views preliminarily obtained through the focus groups, a total of 19 attitude measuring statements were structured. Using the fast clustering method, patients were grouped into the following 3 categories:

The first category is affected mainly by socioeconomic factors (time cost, energy cost, or expense costs), holds a basic negative attitude on FET, was defined as "FET-not-needed patients," and accounted for 17.5% of the total sample.

The second category had a high score of "socio-economic factors," and had the highest score for the other 16 measurement statements. In these 16 statements, 6 were used to describe the "rational concerns" of patients for FET technology, 4 were used to describe the "no sense" of patients for FET, 3 were used to describe the anxiety of patients for the technology, and 3 were used to describe the "rational acceptance" of patients. This category not only resulted to rational concerns on the FET technique, but also presented some loss and anxiety. These patients accounted for the highest, reached 72.7% of the total number of subjects, were included in the mainstream population and were defined as "FET-worried patients."

The third category had the lowest score of all 19 measurement statements and was concluded to be the "unknown" state of FET. They presented a fuzzy cognitive state in the interview, were defined as "FET-fuzzy patients," and accounted for 9.8% of the total patients.

### 3.3.2. Attitude changes in the 3 groups of patients after clinical data presentation

After finishing the 19 attitude statements, patients were shown a related Nordic cohort study, in which relative data was highlighted. Twelve other measurement statements were presented for scoring to observe whether the clinical data had an effect on the attitudes of patients.

Table [2](#T2){ref-type="table"} shows that for FET-not-needed patients, even if clinical data was shown, these patients did not change their attitude toward FET, which were affected by their socioeconomic factors. For the largest proportion of FET-worried patients, the effect of persuading was most obvious, in which attitude statements such as "hope that the hospital show similar data," "hope to see larger sample size data," and "would like to see domestic clinical data" had mean points above 4 (agree to totally agree). The smallest proportion of FET-fuzzy patients continued to show on the statement of "fuzzy cognitive" state, with mean points of ∼3 (neutral), indicating that even if relevant data was shown, this patient population would continue to remain in the "cognitive chaos" state.
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Attitude statements and grouping based on patient attitudes.
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### 3.3.3. Portrait analysis of the 3 groups of patients

\(1\) "FET-not-needed patients" (17.5%): relatively young, low income, residing outside of Beijing. Patients in this category were the youngest and almost from the low line region (Hebei and Inner Mongolia), and their household income levels are relatively low (average monthly household income was \< 8000 yuan; accounted for 74.2%, which was much higher than the other 2 groups \[45.9% and 44.9%, respectively\]). These situations show a reasonable explanation why these patients held a basic negative attitude toward FET, which was affected by socio-economic factors (time costs, energy costs, or expenses costs). For the Center for Reproductive Medicine, the People\'s Hospital of Peking University, the likelihood for these patients to undergo FET was lowest, and the cost of education was relatively higher.

\(2\) "FET-worried patients" (72.7%): middle-aged people, no children. Most of these patients were 45 to 54 years old. Approximately 95.6% of these patients had no children, which was higher than the other 2 categories (87.9% and 91.9%, respectively). A relatively larger number of patients in this category had experienced a failed test-tube baby surgery (23.4% vs 16.7%, and 21.6% in the other 2 categories).

"Middle-aged people, no children, had experienced failure tubes," led to a comprehensive second class of patients both on the "whole embryo freezing" technique rational concerns, and there was some loss and anxiety, in which only few could indicate as the "rational acceptance" of the comparative advantage of the technology. These patients are a sample of patients in the mainstream population, are the most vulnerable to reproductive centers, doctor\'s guidance and education; accept for the "whole embryo freezing" technology groups.

\(3\) "FET-fuzzy patients" (9.8%): no experience, no knowledge. Patients who never heard of FET were the highest relative proportion (67.6% vs 30.3%, and 38.7% in the other 2 categories). These patients were in the "cognitive chaos" state, and needs more clear and professional guidance and information from hospitals and doctors.

3.4. Requirement of FET technology information in patients
----------------------------------------------------------

Nearly 82.5% of patient samples approve "the expertise from the hospitals and doctors," and ∼54.1% of these patient samples approve "clinical data."

For the mode of transmission, the hospital official website is the most trusted of the top 5 information channels, followed by doctors' individual social media accounts, third-party inquiry platform, telemedicine platform, and patients' social media groups.

For the literacy of FET, a set of open-ended questions were also conducted to ask for relevant recommendations from the patient. The "voice of the patients" for "clinical cases" and "explanations in detail from physicians" was the most intense in the 90 patients who gave advices (the remaining samples did not show any recommendation, Table [3](#T3){ref-type="table"}). Some certain advices were remarkable: "Hospitals should loop play the science knowledge video," "It is necessary to promote if FET is good, and specific costs and time cycle should be clear," "The information should be widely spread, but the doctors were too busy to spread this information," "How to fully use the 3-month waiting period to prepare for the transplant should be introduced," "How to reduce the failure rate of thawed embryos should be explained to increase patients' confidence," "There is not enough propaganda, it\'s better to build a test tube app or something," "The popularity is not high, so the patients can only listen to the doctors' recommendations, and there is a lack of choices," "Hospitals should establish a corresponding consulting room," and "Hospitals should establish a propaganda department" (Table [4](#T4){ref-type="table"}).
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Attitude statements of 3 groups patients after clinical data presenting.
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Advices of patients about propagandizing FET (open questionnaire).
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4. Discussion
=============

ART technology has been widely used in the world. With the development of technology, the number of patients who underwent FET also gradually increased. Pregnancy rate and live birth rate of FET have been close to or above ET.^\[[@R7],[@R8]\]^ It is considered that by avoiding the influence of controlled ovarian stimulation (COS) on the uterus, endometrium, and embryo, FET can effectively reduce the incidence of pregnancy complications, premature birth, early yield, low birth weight children, small for gestational age children, huge children, and neonatal death.^\[[@R9]--[@R14],[@R16]\]^

Evans et al ^\[[@R17]\]^ considered that although the evidence of the advantage of FET gradually improves, the awareness of patients and government policies continues to have a large extent of influence on the selection of the ART method. Hope and Rombauts^\[[@R18]\]^ Martini et al,^\[[@R19]\]^ as well as Stillman et al^\[[@R20]\]^ had already investigated the attitude of patients on FET and single embryo transfer in their countries, but there is no such study in China.

We first took small lectures to collect questions and views, in order to understand the current awareness and expectations of IVF procedure-related patients on FET. This was followed by another large-scale investigation, in order to learn about the attitude to FET of patients in Beijing, who were aged 25 to 44 years and had an intermediate socio-economic level. Clustering results based on quantitative measurement revealed that these mainstream groups of patients were "FET-worried patients." They are "middle-aged, childless, and had a tube failure experience." They not only have rational concerns on the FET technique, but also some loss and anxiety. Few of them may accept the comparative advantages of the technology. Meanwhile, this group was much vulnerable to reproductive centers, doctors' guidance and education, and accepted the FET technology in the end. Other types of patient populations were "FET-not-needed patients" and "FET-fuzzy patients." The former was mainly affected by socio-economic characteristics and presented a rigid demand to FET technology. Even though clinical data was shown, their attitudes were hard to change. The latter was the lowest proportion in the population, and was mainly affected by individual surgical experience. In the state of "no experience, knowledge gaps," and even though relevant data was shown, such patient population remained in the "cognitive chaos" state. These patients need hospitals and doctors to provide more clear information and professional guidance.

From patients' attitudes, official advice, guidance, and instructions from doctors were recognized by patients, but clinical data and cases are also convincing means. The study of Hope et al^\[[@R18]\]^ demonstrated that the influence of video clips (DVD) on a patient\'s ART method selection was greater than that of a brochure. By contrast, Chinese patients preferred more professional and improved data from hospitals and doctors (54.1% vs 24.1%, Fig. [1](#F1){ref-type="fig"}), which might be biased by the higher education level of patients in our sample (Junior college degree or above 75.3%). Propaganda needs of patients focused on 11 kinds of ways (Fig. [1](#F1){ref-type="fig"}), in which a higher proportion of opinions such as "hospital site," "Doctor\'s personal blog, we-chat" and other comments were easy to implement as medical institutions and individual doctors. Wider publicity might require hospitals to cooperate with related companies. From the immediate needs of patients, more information and data on clinical outcomes and complications of FET was more required. However, there is a lack of such studies in China at present, and only a few small-scale data are available. There should be more large-scale and multicenter clinical studies to provide reference for Chinese patients.

![Preferences of propagation mode about FET in patients. FET = frozen-thawed embryo transfer.](medi-95-e5171-g005){#F1}

There is a strict family planning policy in China. Patients with children do not attempt to have more children through ART. Thus, the basis of this study population may have a significant difference with other counties. The national health care system is another important condition for the attitudes of patients to FET. Different with health insurance in other countries, ATR-related health care costs will be borne entirely by the patients themselves, in China. This restricts the development of ART in China, in which many economically disadvantaged families cannot receive timely diagnosis and treatment.

In January 2016, China introduced a new family planning policy, which is the permission to have a second child. Hence, older patients would carry out assisted reproduction. This way, there would be bias in our follow-up study groups. Therefore, a larger and lengthier investigation is needed. This study covers the main areas in Beijing, Hebei, Inner Mongolia, and other places. Participants in this study were 20 to 35 years old, childless, and were in the middle socio-economic level patient population. However, this is only a single-center study, and more extensive research is needed.

Patients were limited to the rigid demand, economic level, education, and awareness. The acceptance of FET is different, and the degree of acceptance on change after publicity is also different. Patients are more receptive to the hospital and doctor\'s advice and guidance. Therefore, we need to conduct large-scale and multicenter clinical studies to provide a reference for Chinese patients.

Abbreviations: COS = controlled ovarian stimulation, eFET = elective frozen embryo transfer, ET = embryo transfer, FET = frozen-thawed embryo transfer, IVF-ET = in vitro fertilization pre-embryo transfer, OHSS = ovarian hyperstimulation syndrome.
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